The problem of stabilization of linear time invariant systems with parametric uncertainties is considered. The main idea is using block synthesis procedure to provide superstability property of closed loop system with desired superstability degree in the new coordinate basis. It is assumed that nominal part of the system is controllable if uncertain part belongs to some area.
INTRODUCTION
Nowadays much attention is being paid by scientist and engineers to the problem of control design for systems with uncertainties. There are two main trends in the theory of robust control: analysis and synthesis of uncertain systems. The interval stability of polynomial methodology, robust frequency methods, the method of D -partition (Ackermann, 1993) can be classified as classical methods of analysis of linear uncertain systems. The basic procedures of synthesis of robust control systems are LQR, LQG-optimization, 2 H , ¥ H -optimization and others (Boyd et al., 1994) . It is necessary to note that these approaches and problem statements concerned without any assumption about structural properties of the system such as controllability.
In this paper the problem of stabilization of uncertain linear time invariant systems is considered under assumption that uncertain terms belongs to some operating range and the system is controllable in it. The block control principle (Drakunov et al., 1990) and superstability conception (Polyak et al., 2002) are used as methodological base for constructive analysis and design of robust controller. The block control principle is based on nonsingular transformation of state space of the system to the block controllable form (BCF). BCF consists of elementary interconnected blocks and illustrates the object's structure of controllability. This kind of structures is used by designers to simplify the procedure of controller synthesis because the control input of each elementary block is chosen independently.
The paper has the following structure. In the second section the problem statement is considered. In the next section the idea of control decomposition is used to proof the existence of nonsingular coordinate transformation to new basis where the superstability of closed loop system can be provided by feedback. Also block control methodology is applied to the problem of synthesis of superstable nominal system. In the fourth section the wide class of mathematical models that are already represented in BCF and functioning under parameters uncertainty interval conditions is considered. For such kind of systems the block control robustness synthesis procedure is developed. This procedure provides required stability degree in all range of parameters changing. The next section is devoted to time invariant linear systems with uncertainties. The uncertainties' structure requirements are formalized independently from unknown parameters. These requirements provide the existence of transformation of the mathematical model of the system to BCF. This formalization is used to extend the class of systems that admit the procedure proposed in the fourth section. 
PROBLEM STATEMENT Let us consider a linear time invariant system
The nominal system can be considered under the assumption 
where s is the degree of superstability. Superstability is determined in the terms of matrix elements. It can be used to solve the problem of robust control. Due to the regularity criterion of Adamar (Gantmacher, 2000 ) one can write
System (3) The main idea of the robust control design proposed in the paper is using block control principle. It is based on successive decomposition procedure of synthesis of control inputs for elementary systems. The main features of block control approach are discussed in the next section briefly.
SYNTHESIS OF SUPERSTABLE NOMINAL SYSTEM
Unlike the well known canonical form equivalent representation of the system (3) is introduced in the block controllable form (BCF) that corresponds to structure of controllability matrix (Drakunov et al., 1990) . BCF is characterized by controllability indexes and factor. The pair of matrices ) , ( B A from (3) 
The system (7) includes interconnected elementary blocks with
) are controllable; vectors 1 -i x are treated as fictitious control inputs of i-th
The design of the block modal control is a successive setting (from above to below) of fictitious control inputs in elementary blocks of BCF up to the setting of real control in final block of BCF. It is necessary to note, that the described procedure of synthesis provides prescribed spectrum of closed loop system with respect to the mismatches i p i R e Î between real and fictitious control inputs (Drakunov et al., 1990) . 
The procedure of block design 1 (with full compensation)
Step 1. Setting fictitious control inputs as
in r-th block of the system (7) leads to stable closed loop subsystem
To provide interconnection between variables it is necessary to stabilize the equations with respect to the mismatches , where 
-th block of the system (9) is formed in the same way and so on. After applying described transformation r times the BCF is converted to block form with respect to the mismatches
One can use control input 
to establish stable closed loop subsystem in the form
Thus, by the help of nonsingular transformation e HTx = we get the new coordinate basis of the system, which has the triangular form of matrix of closed loop system. The eigen values of triangular matrix are roots of the characteristic
. On the base of proposed block control algorithm the main guidance for providing the superstability property of the nominal system (3) is formulated in the following theorem.
Theorem 2. There is a nonsingular linear transformation to a new coordinate basis and linear feedback control law for each linear time invariant controllable system (3), (5)- (6) that provides the superstability of closed loop system with desired superstability degree s in this basis.
Proof. According to theorem 1 and procedure of block design 1, each controllable system (3) can be presented in the form (10) by the help of nonsingular coordinate transformation e HTx = . If (see (10)- (11) 
then closed loop system (10)- (12) 
where
and i B are known and equal to corresponding matrices of the nominal BCF (7), 
then matrices
have dominant diagonal in all uncertainty ranges. The block synthesis procedure is developed below under these assumptions. This procedure guaranties the superstability of closed loop system with respect to the mismatches between real and chosen fictitious control inputs. This procedure differs from the procedure of block design 1 that the structure of the system of discrepancies with respect to the mismatches coincides with the structure of the initial system (14).
The procedure of block design 2 (without compensation)
Step 1. Let us choose fictitious control input Step 
we get the mismatches system 
are criterion of controllability of the system (14) in all uncertainty intervals. The equalities (24) exist in the system (14) if conditions (15)- (16) are fulfilled. So finally, the conditions (15)-(16) are sufficient conditions for providing necessary stability degree of the closed loop system.
TRANSFORMATION TO BCF FOR SYSTEMS WITH PARAMETER UNCERTAINTIES
This section is devoted to the class of uncertain systems (1).
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These systems can be transformed to BCF by means of nonsingular coordinate transformation (14), (23). At first the nominal system (3), (5)- (6) is considered with controllability matrix ) ... (
Let us introduce transformation matrix T : ... (26) by the Gauss method, where
Also pseudoinverse matrix :
is the lower triangular block matrix with Gantmacher, 2000) . (7), where The system is controllable, is characterized by the controllability indexes
, and is reducible to BCF (7) which will consist of three single-dimensional blocks.
2) Transformation matrix (25) (2) and to the transformation that was descried above.
The controllability structure of the system (1) corresponds to controllability structure (5)-(6) of the system (3), if following conditions are satisfied
. 
, and Consequently the structure of the system (31) is invariant to unknown parameters and coincides with structure of BCF (14), (23) in all uncertainty ranges. Theorem 5 has been proved.
If conditions of theorem 3 are fulfilled for system (31)-(32), then prescribed stability degree can be provided for system (1). The problem of robust control that was stated in section 4 can be solved by the help of described block robust control synthesis procedure.
CONCLUSIONS
The universal methods of analysis and synthesis were presented in the paper for linear time invariant systems with interval uncertainty of parameters. The constructive algorithm is based on structural controllability properties of control plant. For this reason the algorithm can be widely used in practice. The main idea is described in Sections 3, 4, 5. It can be used for control of nonstationary linear systems and some classes of nonlinear systems. The numerical examples show the efficiency of the proposed procedure. It is important for practice and theory of automatic control to consider the designed approach with reference to the problem of stabilization of output variables. This control task can be solved by using common block form of observability and controllability with respect to output.
